Mdz 0., F. Vymola, E. Vrbova: Sensitivity of Herd Strains of Klebsiella pneumoniae to Antibiotics and its Trend. Acta vet. Bmo, 50, 1981: 201-205. Sixty nine strains of KI. pneumoniae of almost exclusively bov~e origin (milk, nostrils, rectum and skin at the base of the udder) were examined and compared with 72 serotype strains of Danish origin isolated in 1955. Our main interest was focused at the contemporary sensitivity to the antibiotics and evaluation of its trend during the past 25 years. In all experiments the disc method was employed, accomplished by the dilution micromethod for determination of the minimum inhibitory concentration of antibiotics in selected experiments.
cillin and carbenicillin. 3) Among sulphonamides (sulphadimidine, sulphamethoxidine and sulphisoxazole), only sulphamethoxidine proved to be effecti~. 4) An increase in resistance in newly isolated strains of KI. pneumoniae as compared to the Danish serotype strains from 1955 was only observed in gentamicin and colistin (and this only with the dilution method); the number of resistant strains increased by 13 and 13.5 %, respectively.
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Differences in sensitivity of microbial strains to antibiotics require a close cooperation between the therapist and bacteriological laboratory. The laboratory will test the strains and recommend a selection of suitable preparations, their dosage and will control the course of therapy.
In Klebsiella infections, the first and especially the third aspects are of importance, as sensitivity of the etiological agent to widely used cephalothin, kanamycin, streptomycin and others oscillates in rather wide range (Bauer and Seeger 1979) , and biological experiments in chickens (Smith 1976) indicate an adaptability of Kl. pneumoniae to both chloramphenicol and chemotherapeutic agents trimethoprim and nalidixic acid.
Such conclusions follow from several field studies; e. g. Braman et al. (1973) found out of 46 strains of KI. pneumoniae isolated from bovine mastitis 37 resistant to chlortetracycline, 35 resistant to dihydrostreptomycin and 8 strains resistant to neomycin.
Similar results were reported by Weber et aI. (1975) who isolated 148 Kl. strains from placenta, uterine cervix, vagina, praeputium, nasal secretions and faeces of mares and horses. Besides
With an even wider collection of KI. strains worked Niazi et al. (1977) who isolated them 105 times from the organs and blood of cattle and pigs, and especially from faeces of calves and uterine cervices of sows. Among these, 54 strains were resistant to streptomycin, 29 to chloramphenicol, 28 to chlortetracycline, 14 to kanamycin and 11 to neomycin whereas all strains were sensitive to gentamicin and polymyxin B
The aim of the present work was not only to accomplish the data on sensitivity of Kl. pneumoniae to various antibiotics but also to establish its trend during the past 25 years by means of examination of the available comparative strains.
Materials and Methods
For the experiments two groups of Kl. pneumoniae were used: a) 69 freshly isolated strains of almost exclusively bovine origin (9 strains from udder secretions of dairy cows suffer.ring from acute parenchymatous mastitis, 20 strains from milk of clinically healthy dairy cows of herds in which KI.-mastitis was repeatedly diagnosed during the past 3-5 years, 21 strains from nasal secretions, 13 strains from rectal contents and 4 strains from skin of the udder base of cows from permanently healthy herds, 1 strains from a cerebral abscess of a young boar and 1 strain from uterine flushings of a mare sufferring from mettitis).
b) Seventy two serotype strains of Danish provenience (Orskov 1955) isolated in 1955. Each of these strains was examined for sensitivity to antibiotics and sulfonamides in two ways: 1) by the disc method (Hejzlar and Vymola 1962) using the antibiotic discs made by Lachema Brno;
2) by the dilution micromethod using the semi-automatic apparatus Dynatech, Mic 2000. With the disc method, a total of 27 kinds of antibiotic discs were employed (ampicillin, bacitracin, carbenicillin, cephaloridine, cephalothin, chloramphenicol, colistin, erythromyCin, fucidin, gentamicin, kanamycin, lincomycin, methycillin, neomycin, novobiocin, nystatin, oleandomycin, oxacillin, oxytetracycline, paromomycin, penicillin, polymyxin B, pristinamycin, spiramycin, streptomycin, tetracycline and vancomycin) and 3 discs with sulphonamides (sulphadimidine, sulphamethoxydine and sulphisoxazole).
The results were evaluated according to instructions of the manufacturer (published by Lachema 1970); sulfonamides, the inhibitory effect of which was somewhat delayed, were evaluated according to the edge of the full culture growth (Bauer and Sherris 1964) .
With the dilution micromethod, we used ampicillin, carbenicillin, cephalothin, chloramphenicol, colistin, gentamicin, kanamycin, neomycin,polymyxin B, streptomycin and tetracycline. The preparations were first diluted in buffered diluting fluids up to 2000 ",g/ml, whereas all other dilutions (128, 64, 32, 16, 8, 4 , 2, 1 and 0.5 ",g/ml) were prepared in Mueller-Hinton's broth. Diluted antibiotics were filled by a semi-automatic dispenser into microtitration plates (0.1 ml per well). The inoculum containing 10 6 /ml of microbial cells was prepared by I-hour incubation of the strains in Brain Heart broth at 37 cC. It was filled by an automatic inoculator. The results were read with aid of an illuminated viewer after an 18-hour incubation at 37 cC. For the finding out of resistant strains data on minimum inhibitory concentrations of antibiotics were used as determined by Matsen and Barry (1974) .
Results
Among 27 antibiotics, 14 preparations (bacitracin, cephaloridine, erythromycin, fucidin, lincomycin, methicillin, novobiocin, nystatin, oleandomycin, oxacillin, penicillin, pristinamycin, spriramycin and vancomycin) showed no effect in 97.1 to 100 % Kl.pneumoniae strains. Similar results were also obtained with sulfonamides: sulfadimidine and sulfisoxazole inhibited bacterial growth only in 28 to 48 % of strains.
The most important facts and answers to our questions are summarized in Table 1 indicating numbers and percentage of resistant strains. Among antibiotics, therapeutically prospective results were obtained with cephalothin, gentamicin, kanamycin, colistin, neomycin, oxytetracycline, paromomycin, polymyxin B, streptomycin and tetracycline. Resistance to ampicillin and carbenicillin was found in 75 to 92.7 % of strains. With herd strains, therapeutically prospective proved to be sulphamethoxydine in 89.9 % of the respective strains. 
Discussion
A therapeutic use of antibiotics and chemotherapeuticals requires an evident sensitivity of the infective agent to the respective preparation. The set of problems is, however, complicated as a portion of the administered antibiotic dose is readily bound to blood plasma proteins (Ziv and Sulman 1972) , and its portion reaching the body and tissue fluids may vary from organ to organ. On the other hand, the therapeutic dose may not be needlessly increased as all antibiotics and chemotherapeuticals exert adverse or toxic effects (Huber 1971; Riickstuhl 1976) . Regarding these facts, the test discs are saturated with only such amounts of preparations which correspond to their dosage in practice. The dilution micromethod is arranged in a similar way.
In the present work, a good agreement as to the portion of resistant Kl. pneumoniae strains was obtained by both methods. Conformity was also obtained in individual examinations. Smaller differences were found only in ampicillin, colistin, gentamicin and polymyxin B, and substantial differences were found with chloramphenicol. It is noteworthy that our data are in good agrement with those on Kl. pneumoniae strains from non-pathological material published 13 years ago (Vymola et al. 1967) .
Antibiotic treatment of Kebsiella infections in cattle seems to be of great advantage as indicated by a remarkable sensitivity of examined Kl. pneumoniae strains to selected antibiotics also mentioned by other author (Modr et al. 1969; Bauer and Seeger 1979) . A moderate increase in resistance to colistin and gentamicin should be kept in mind. We do not analyze or discuss this phenomenon for the time being.
